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All machine-made paper is now manufac-
tured on what is called the Fourdrenier
paper-making machine. It is from 125 to 150
feet long, and its width depends upon the
size of the paper it is designed to make.
The machine is divided into three sections—
that which receives the pulp and forms it into
the sheet or web; that which dries the paper,
and the finishing rolls, which are usually
known as the calender rolls. The drying sec-
tion contains a number of hollow steel cy-
linders, from one to three feet in diameter;
they are heated by steam, which enters
through the trunnions on which they turn.
The calender consists of a number of solid
steel rolls, which press and polish the paper
as it passes between them.
The paper-making section of the machine
is the most intricate and also the most inter-
esting. It consists of a long, narrow trough,
into which the pulp is pumped; an end-
less belt of wire cloth, about thirty feet-long,
mounted upon numerous small rollers and
having beneath it a number of vacuum hoses
which are connected with air pumps; an
endess belt of felt, which extends from the
belt of wire cloth over the first sets of dry-
ing rolls, and the dandy roll, which is a small
roll covered with wire cloth and placed above
the paper at the point where the belt of
wire cloth meets that of felt.
The pulp is pumped from the storage tank
into the trough, from which it flows in a wide,
thin stream upon the belt of wire cloth. This
has a vibrating motion from side to side,
which weaves the fiber together and strength-
ens the texture of the paper as the pulp
passes over it. Most of the water falls
through the meshes of this cloth as the pulp
passes along, and the vacuum boxes assist in
drawing out much of the remainder. The
even edges of the paper are secured by rub-
ber bands, called decMe "bands, on each side of
the belt. The dandy roll presses down upon
the upper surface of the paper and deter-
mines the style or quality. When the roll
is covered with wire cloth of the same struc-
ture as that of the belt, a wove paper is
made. When the roller contains wire bands
which make straight parallel lines in the
sheet, a laid paper is made. The water mark,
which is seen by holding a sheet of paper to
; ;tlie light, is produced by placing the design
f"$I>Qn the dandy roll and is impressed upon
,; & web at each revolution of the roller. This
is a gfcar&Btee of the quality of paper.
 When the paper leaves the wire belt, it is
practically completed, and all of the other
operations consist in drying and finishing it.
The belt of felt takes the web from the wire
belt and carries it to the first set of drying
rolls, from which it passes on to succeeding
rolls, until all of the water has been ex-
pelled. The felt accompanies the web through
three or four sets of rollers, until it has be-
come sufficiently strong to withstand the
strain of the machine. From the drying roll-
ers the paper passes to the calender machine,
if there is one, and as it passes from the
calender, it is either wound into rolls or cut
into sheets, according to the use for which it
is intended.
Material, The enormous demand for
paper has for many years made it necessary
to employ other material than rags, and now
wood is very generally used in the manufac-
ture of paper for newspapers and for the
cheaper grades of books. With the exception
of transforming the wood into pulp, the proc-
ess of manufacture is the same as that al-
ready described. Wood pulp is made by
cutting the logs into short lengths, which are
split into pieces and ground down on rapidly
revolving grindstones, operated by steam or
water power. Wood fiber is made by digest-
ing short pieces of wood in boilers containing
a dilute solution of sulphuric acid, heated to
a high temperature. The pulp and fiber are
mixed in proper proportions to give the
paper sufficient strength, and after bleaching
they pass through the paper machine in the
same manner as paper made from rags.
Some of the coarsest grade of paper are
made of wheat straw, and other grades are
made of Esparto fiber and corn husks. Most
of the tissue paper is made from hemp, old
ropes being the material generally used.
Varieties. There are many grades and va-
rieties of paper. The best quality is known
as linen paper; it is generally used for writ-
ing paper and for printing bonds and other
documents that are to be preserved for a long
time. However, scarcely any of the so-called
linen paper is made wholly of Hnen rags; in
fact, much of it contains only a small propor-
tion of Hnen. The ordinary writing paper
and most of thlat used in printing magazines
and books is made of a mixture of rags anc|,
wood pulp. However, if'a large proportion
of wood is used, the paper soon turns yellow
on exposure to the light. ManUa paper takes
its name from Manila Hemp, though nrach of

